Effects of dopamine on spontaneous and evoked activity of caudate neurons.
This study examined the effects of dopamine (DA), pressure ejected from multi-barrelled micropipettes, on the spontaneous and evoked activity of caudate neurons, recorded extracellularly in rats anesthetized with urethane. Neurons were categorized according to their discharge latencies in response to supramaximal cortical stimulation: neurons which fired with latencies less than 13 msec were classified "short-latency-discharge neurons", while neurons with latencies greater than or equal to 13 msec were classified "long-latency-discharge neurons". This procedure also allowed the detection of neurons with low levels of spontaneous activity. The predominant effect of DA on both neuronal types was inhibition of spontaneous activity. However, DA exerted a modulatory effect in that spontaneous activity was inhibited at "doses" which did not affect activity evoked by cortical stimulation. Although DA-induced excitation was infrequent, it was significantly more prevalent among long-latency neurons than among short-latency-discharge neurons. Long-latency-discharge neurons were also significantly more spontaneously active than were short-latency neurons. In rats depleted of endogenous DA by treatment with reserpine, caudate neurons had significantly increased rates of spontaneous and evoked activity, shorter duration of stimulus-evoked inhibition, and longer latency for evoked discharges than in control rats. These results suggest that DA exerts modulatory effects on caudate neuronal activity. Furthermore, these results suggest that short- and long-latency-discharge neuronal groups may consist of pharmacologically, as well as physiologically, distinct neuronal types.